EGF induces biphasic S6 kinase activation: late phase is protein kinase C-dependent and contributes to mitogenicity.
Detailed kinetics reveal that EGF-induced S6 kinase activation is biphasic: an early phase appears at 10-15 min, followed by a late phase between 30 and 60 min. Both activities exhibit the same chromatographic behavior and sensitivity to phosphatase 2A. Direct activation of protein kinase C by TPA induces only late phase activity. Down-regulation of protein kinase C leads to loss of both TPA- and EGF-induced late phase activity, while the early phase is unaffected. The loss of late phase kinase activity results in decreased EGF-induced S6 phosphorylation, protein synthesis, and cell growth. The results indicate that EGF differentially regulates S6 kinase activation by two distinct signaling pathways and that loss of the late or protein kinase C-dependent phase leads to a diminished mitogenic response.